Recurrent pancreatitis and chylomicronemia in an extended Dutch kindred is caused by a Gly154-->Ser substitution in lipoprotein lipase.
We report the molecular basis of familial chylomicronemia and recurrent pancreatitis in five members of a large Dutch family. All patients had normal plasma hepatic lipase and apoC-II levels, but absent lipoprotein lipase (LPL) catalytic activity and low LPL mass in postheparin plasma. The mutation in the LPL gene was characterized as a G715-->A substitution in the last nucleotide of exon 4, resulting in a substitution of Ser for Gly154. PCR amplification of exons 4 + 5 from the patients' mRNA, followed by direct sequencing, revealed normal splicing of intron 4. The mutation creates a BfaI restriction site that allows rapid screening of family members for the mutation. Reproduction of this mutation in LPL-cDNA by site-directed mutagenesis, followed by transient expression in COS-B cells, revealed production of a catalytically inactive enzyme. The Gly154-->Ser substitution appears in a conserved beta-sheet region, in close proximity to Asp156, which is part of the catalytic triad. These studies show that changes to residues close to Asp156 can have profound effects on catalytic activity of LPL.